Background
Sarcoidosis is a multisystem, chronic granulomatous disease of unknown etiology that predominantly affects the lungs [1] . Typical extrapulmonary manifestations include the heart, eyes, and skin; less frequently described is involvement of the larynx, which accounts for approximately 0.33-2.1% of cases [1, 2] . The supraglottic region is most commonly affected, with particular predilection for the epiglottis, arytenoids, and aryepiglottic folds [3] . Patients characteristically present with dysphonia, dyspnea, and dysphagia [3] . We present a rare, life-threatening presentation of laryngeal sarcoidosis in a patient who had upper airway obstruction requiring an emergent tracheostomy. We describe our experience in both the acute and chronic care of our patient to provide further insight into treating this difficult to manage disease for future cases.
Case Report
A 37-year-old African American female with a past medical history significant for stage 1 sarcoidosis presented to our facility with a chief complaint of shortness of breath. Ten years prior, she presented with bilateral uveitis and lupus pernio (LP) on her right ear and was subsequently diagnosed with sarcoidosis. She was successfully treated for these conditions and her sarcoidosis remained quiescent until three years ago, when, at an outside institution, she was discovered to have laryngeal involvement. She was treated with prednisone 60 mg daily for several months and eventually tapered to 10 mg daily. Her sarcoidosis remained well-controlled on this maintenance dose of prednisone until six months prior, at which time she self-discontinued her prednisone in favor of the homeopathic treatment Nopalea cactus juice, which unsubstantially claimed to have anti-inflammatory properties [4] . Subsequently, she developed dyspnea on exertion progressing to dyspnea at rest. During this time her voice became increasingly hoarse and she experienced frequent episodes of difficulty swallowing.
In our emergency department, her physical examination was concerning for respiratory distress as she presented with inspiratory stridor and hoarseness. She also had chronic-appearing, indurated lesions on her right ear. Given that she had signs of upper airway disease for impending respiratory failure, an emergent bedside laryngoscopy was performed, revealing an obstructed airway with the epiglottis retroflexed over the glottis and significant edema in the arytenoids and aryepiglottic folds. She was immediately treated with high-dose intravenous dexamethasone and taken emergently to the operating room (OR) to secure her airway for concern for complete upper airway obstruction, which was confirmed with direct visualization of her larynx in the OR. She was intubated for a surgical airway, and after taking biopsies from the lingual surface of her epiglottis, a #4 cuffed Shiley™ tracheostomy was placed. Her respiratory status immediately stabilized, was extubated, and transferred to our medical intensive care unit. Her tracheostomy was exchanged to a #4 cuffless Shiley on postoperative day 5. During this time she was transitioned from intravenous dexamethasone to prednisone 60 mg daily. Biopsies ultimately revealed non-necrotizing epithelioid granulomas consistent with sarcoidosis ( Figure 1 ). She was prescribed this high-dose prednisone for three months, and after receiving education for self-tracheostomy care, she was discharged home.
At her subsequent one-month and three-month follow-up visits, she denied any further respiratory issues. Repeat laryngoscopies showed significant improvement in the edema in the arytenoids and aryepiglottic folds, but the epiglottis continued to obscure the glottis despite therapy with high-dose prednisone. Methotrexate was initiated while prednisone was tapered to 10 mg daily; however, this regimen failed and her prednisone dosage was increased to 20 mg daily to reduce edema. Because she declined surgical treatment, she will continue with medical management with immunosuppressive therapy to facilitate eventual de-cannulation.
Discussion
Sarcoidosis of the upper respiratory tract (SURT) is a rare disorder that can have parotid, nasopharyngeal, laryngeal, or tracheal involvement [5] . The most commonly affected structure of the larynx is the epiglottis, which may be in part due to its rich supply of lymphatic vessels [6] . The pathognomonic laryngoscopic findings include a diffusely pale, edematous, and enlarged epiglottis with thickening and rounding of its rim and surrounding supraglottic structures, often described as a "turban-shaped epiglottis [3, 5] ." Epiglottic biopsies can confirm the diagnosis through the presence of non-caseating granulomas, typically consisting of tubercles composed of epithelioid and giant cells in similar developmental stages [3] .
Upper airway obstruction necessitating tracheostomy has been described in 10-20% of cases [7] . Many case reports include significant delays with the initiation of treatment, with a range of 3-24 months from the initial presenting symptom to biopsy confirmed diagnosis [5, 7] .
Interestingly, an association between lupus pernio (LP) and SURT has been described [5, 7] . Although the mechanism remains unclear, concomitant findings of LP and SURT have been reported in up to 54% patients [5] . The specific association between LP and laryngeal sarcoidosis has been described in 6-16% of cases [5] . A finding of LP should herald the possibility of upper airway disease, a potentially life-threatening condition.
Treatment options range from watchful waiting in asymptomatic cases to surgical resection of obstructing lesions [3, [5] [6] [7] . Asymptomatic patients do not require therapy [5] , but close follow-up is needed to monitor for either disease progression necessitating treatment or spontaneous resolution, which occurs in 10% of cases [3] . The treatment of choice is systemic corticosteroids with multiple case series reporting the need for prolonged courses of high doses of prednisone to achieve disease remission [5] [6] [7] , such as described in our patient. The use of cytotoxic agents in conjunction with low-dose prednisone has been reported, with methotrexate and azathioprine being the two most common agents [8, 9] . Because our patient's preference was to continue medical management to facilitate de-cannulation and had failed treatment with methotrexate, we were considering initiating therapy with azathioprine. Immune modulators, namely cyclosporine, hydroxychloroquine, and infliximab, have also been reported to be used to reduce or obviate the need for systemic corticosteroids [7] [8] [9] .
The use of intralesional corticosteroid injections, achieved via indirect or direct laryngoscopy, has been shown to be efficacious in patients with well circumscribed disease [3] . In many cases this intervention eliminated the need for systemic corticosteroids, although some patients required multiple injections [3] .
Surgical resection of sarcoid lesions is recommended in cases of high-grade airway obstruction [7] [8] [9] [10] . An endoscopic approach that applies intralesional corticosteroids with carbon dioxide laser debulking or resection of the lesions has shown efficacy in a small series of patients [10] .
For patients who fail medical therapies and are not surgical candidates, low-dose external beam radiation therapy, 3,000 rads applied over six weeks, has been effective in isolated cases [3] .
Conclusions
Early diagnosis and treatment is paramount in the management of laryngeal sarcoidosis to avoid upper airway obstruction, a rarely described but life-threatening complication. We described our experience in both the acute and chronic care of our patient to provide further insight into treating this difficult to manage disease for future cases.
